, there are several alternatives within some of those criteria. This range of criteria can produce variations in symptom profiles between participants. In numerical terms, Ostergaard, Jensen, and Bech (2011) noted that there were 1,497 possible combinations of the diagnostic criteria for MDD that fulfill a diagnosis for that disorder. From that basis, there has been a recent suggestion to investigate different depression "subtypes" that represent discrete but coherent combinations of MDD symptoms (Insel, 2013) . Baumeister and Parker (2012) reported 15 such depression subtypes that were based on MDD symptoms, etiology, time of onset, gender, and treatment resistance that were collected from 754 reviews of depression. The heterogeneity of MDD has been identified in other reviews (e.g., Ghaemi & Vöhringer, 2011; Luyten, Blatt, van Houdenhove, & Corveleyn, 2006; Parker, 2005) , thus suggesting further considerations of how depression might be most effectively diagnosed as a series of subtypes of depression rather than a simple "MDD present/ absent" categorization system. While there are many of these subtypes of depression, two which have the potential to disturb PCa patients' decision making regarding treatment adherence and general self-management are those that are associated with the depressive symptoms of cognitive deficit and cognitive bias.
The specific depressive symptoms of cognitive deficit that are described in MDD are "diminished ability to think or concentrate," plus an "inability to make decisions," with associated symptoms of being easily distracted, difficulty remembering things, and impairments in completing complex intellectual tasks that were previously done successfully. It is not difficult to imagine how these cognitive deficits might adversely impinge on the depressed PCa patient's ability to continue working, manage business and home finances, and make the most effective decisions regarding their treatment for PCa. In addition to this cognitive deficit, patients who suffer these symptoms of MDD may also often report a cognitive bias toward negative interpretation of information they receive (Ellis & Ashbrook, 1988) .
These distinctions between the depressive symptoms of cognitive deficit and cognitive bias are relevant to treatment planning for depressed PCa patients because they can require different treatment approaches. For example, pharmacological treatments for cognitive deficits may be aimed at enhancing sleep quality and normalizing circadian rhythm in order to reestablish normal cognitive functioning and memory (Fu et al., 2004) . Alternately, more psychotherapeutically and behaviorally focused treatments, such as "attentional bias modification" can be used to train depressed persons to reduce their cognitive bias toward negative stimuli and also overall depressive symptoms (Wells & Beevers, 2010) .
Because each of these two sets of the depressive symptoms of cognitive deficit and cognitive bias requires different treatment approaches, it is important to match treatment to disease by careful monitoring of depressive symptoms of cognitive deficit and cognitive bias during the period when men with PCa are most vulnerable to depression and the aversive side effects described in the beginning of this article. That is, changes in the strength with which these two subtypes of depression influence overall depressive status can inform treatment choices during the first 2 years after diagnosis and may represent a pathway toward personalized medicine (Reaven et al., 2009 ) approaches for PCa patients. While that is a laudable goal, its rationale is based on data collected on the depressive symptoms of cognitive deficit and cognitive bias from the first 2 years after diagnosis. A search of the literature in June, 2014 indicated that no such data had been reported for men with PCa. This study was designed to compare the prevalence of the MDD depressive symptoms of cognitive deficit and cognitive bias in a sample of men with PCa during the first 2 years after diagnosis of PCa and to determine which of these sets of depressive symptoms contributed most to the overall depressive status of those men. Because this study is focused on the symptomatology for MDD, wider definitions and assessments of more general cognitive deficit and cognitive bias were excluded.
Method

Participants
A total of 394 complete and usable questionnaires were collected from a survey of patients with PCa in Brisbane, Australia, who had received their diagnosis of PCa within 25 months of the date of the survey. This response rate is 51%, and is similar to those in several previous survey studies of this population (Sharpley, Bitsika, & Christie, 2012; Sharpley, Bitsika, & Christie, 2013; Sharpley & Christie, 2007) . All participants had cancers limited to the primary site and regional draining lymph nodes using conventional staging investigations. Treatments included radiotherapy, plus hormone therapy and surgery when required.
Materials
Background Questionnaire. The background questionnaire related to age, time since diagnosis (calculated from month and year of first diagnosis), treatments previously received and currently received, and present status of their cancer.
Depression. The Zung Self-Rating Depression Scale (SDS; Zung, 1965 ) is a standardized paper-and-pencil test of depression that has been used in studies of depression in patients with PCa (Sharpley, Bitsika, & Christie, 2009a , 2009b . The SDS includes all of the current criteria for MDD (Zung, 1965 (Zung, , 1973 and respondents indicate the frequency for each of the depressive symptoms contained in 20 items by choosing one response from: "None or a little of the time," "Some of the time," "Good part of the time," or "Most or all of the time." Several positively worded items act as lie scales and these items are reverse-scored when calculating the total scale score. Raw scores range from 20 to 80, with higher scores being indicative of more severe depression. The SDS has demonstrated split-half reliability of .81 (Zung, 1965) , .79 (DeJonge & Baneke, 1989) , and .94 (Gabrys & Peters, 1985) and internal consistency (alpha) of .88 for depressed patients and .93 for nondepressed patients (Schaefer et al., 1985) , and .84 and .83 for previous Australian PCa samples (Sharpley et al., 2009b; Sharpley & Christie, 2007) . The SDS is one of the four most widely used scales of depression (Shafer, 2006) and has been reported to be superior to the MMPI Depression Scale and the Beck Depression Inventory for assessing depression in male psychiatric inpatients (Schaefer et al., 1985) . It has sensitivity of 93% in predicting depression validated via SCID clinical interview (Agrell & Dehlin, 1989) , and raw scores of 40 or above indicate the presence of "clinically significant depression" (Zung, 1973, p. 335) . SDS raw scores were used in this study.
Although the SDS total score represents the overall depressive status of respondents, Items 11 ("My mind is as clear as it used to be") and 12 ("I find it easy to do the things I used to do") assess the presence of depressive symptoms of cognitive deficit; Items 14 ("I feel hopeful about the future"), 17 ("I feel that I am useful and needed"), and 18 ("My life is pretty full") measure the respondent's depressive symptoms of cognitive bias. The mean scores on each of these two subsets of SDS items may be used to determine a particular patient's status on these two aspects of the depressive symptoms of MDD. The mean scores for each of the two subsets of items that comprised the two key MDD criteria had a range of 1 to 4.
Ethical approval for this study was obtained from the Wesley Human Research Ethics Committee, Brisbane.
Statistical Analysis
Data were analyzed via SPSS 20. After checking for normality, the distribution of background, disease, and treatment variables was undertaken. Associations between background and other variables with the two sets of the depressive symptoms of cognitive deficit and total SDS score were tested via Spearman and Pearson correlations. The presence of significant differences in mean scores for the two sets of the depressive symptoms was determined via t tests. Linear regression was used to measure the relative contributions made by the two sets of cognitive symptoms of depression to total SDs score for each of eight time-since-diagnosis cohorts described below.
Results
Demographic Data
Normality was acceptable for SDS data. The distributions of demographic, treatment, and disease status variables are reported in Table 1 . There were neither any significant Pearson correlations between age or time since diagnosis and total SDS score or either of the two cognitive subsets nor any significant Spearman correlations between past treatment or disease state and SDS total score for the entire sample, nor within any of the eight time-since-diagnosis cohorts described below. Although past hormone treatment was not significantly correlated to SDS total score (r = .070, ns) or either of the two sets of cognitive symptoms, current hormone treatment was significantly and positively correlated with SDS score (r = .191, p < .001) and with the depressive symptoms of cognitive deficit (r = .134, p < .01) but not with the depressive symptoms of cognitive bias (r = .091, ns). As expected, depressive symptoms of cognitive deficit and cognitive bias were significantly correlated with each other (r = .514, p < .001) and with SDS total score (cognitive deficit, r = .756, p < .001; cognitive bias, r = .771, p < .001). Internal consistency (Cronbach alpha) was .804 for the SDS.
To test for possible variation over time since diagnosis, all participants were classified according to 3-monthly cohorts. Figure 1A reports the mean scores (x/4) for each of the two sets of depressive symptoms of cognitive deficit and cognitive bias over the 24-month period of the eight time-since-diagnosis cohorts. However, although there was a significant correlation between the two sets of depressive symptoms of cognitive deficit and cognitive bias, that relationship accounted for only 26.4% of the variance, not as strong as the relationships between each of the two sets of depressive cognitive symptoms and the total SDS score (which ranged from 57.2% to 59.4% of the variance). Furthermore, there was a significant difference between scores for the two sets of depressive cognitive symptoms-t(388) = 8.354, p < .01-arguing that, despite some level of agreement with each other and with total depression scores, participants' scores on these two sets of depressive cognitive symptoms were not completely congruent (scores on the symptoms of cognitive deficit were significantly higher than those for cognitive bias). This suggests that these two cognitive depression variables were measuring aspects of depression that were related but not identical, with nearly 75% of the variance of each being unaccounted for by the other.
Influence of Depressive Symptoms of Cognitive Deficit and Cognitive Bias on Total Depression
To assess the relative contribution made by the two sets of depressive symptoms of cognitive deficit and cognitive bias, a series of linear regressions was conducted, breaking the sample into eight 3-monthly time-since-diagnosis cohorts from Month 0 to Month 24 after diagnosis (sample sizes of these cohorts ranged from 15 to 96). Current hormone treatment was controlled for, and depressive symptoms of cognitive deficit and cognitive bias were entered into the regression equation on SDS total score within each time-since-diagnosis cohort. Figure 1B presents the standardized beta coefficients for the sets of depressive symptoms of cognitive deficit and cognitive bias and demonstrates that the influence of these two subscales of the SDS on the total SDS score varied over the eight time-since-diagnosis cohorts.
For the period from 1 to 3 months after diagnosis until 7 to 9 months after diagnosis, the influence of cognitive bias symptoms of depression on total SDS score was stronger than the influence of cognitive deficit symptoms of depression. However, while the former gradually decreased in power following that period, the latter gradually increased in power until they crossed over at the 10 to 12 months time-since-diagnosis cohort. Then, the two sets of depressive symptoms separated until 19 to 21 months after diagnosis when they again crossed over and remained close together until 24 months after diagnosis.
Effects of Severity of Depression Diagnosis
Although Figure 1B depicts the association between the two sets of cognitive symptoms of depressive and total depression scores for the sample, it does not provide any indication of the effects of depression severity on that association. Therefore, patients whose depression was classified as clinically significant (defined as SDS total raw scores >39; Zung, 1973, p. 335 ; n = 108) versus those whose SDS scores were indicative of less severe depression were compared by repeating the linear regressions for these subsamples of patients separately, with current hormone treatment controlled for in the analysis. Figure 2A reports the standardized beta weights for the relative contributions of depressive symptoms of cognitive deficit and cognitive bias to total SDS score for patients with clinically significant depression and Figure  2B reports the same results for patients whose SDS scores were indicative of less severe depression. The two graphs in Figure 2 report quite different patterns of association between the two sets of depressive cognitive symptoms and total SDS scores. For those patients whose depression was more severe (Figure 2A) , there was an ongoing trend for the two sets of cognitive depression symptoms to diverge over time, with depressive symptoms of cognitive bias increasing in their contribution to total depression score over the 18 months after diagnosis and depressive symptoms of cognitive deficit decreasing in their contribution to total SDS score over that period, although the period of comparison is less than that presented in Figure 1 because of low patient numbers. By comparison, for patients with less severe depression ( Figure 2B) , the contributions of the two sets of cognitive symptoms of depression to total SDS score ran fairly much in parallel for most of the period under scrutiny.
Discussion
Although these results do not represent the depressive symptoms of cognitive deficit and cognitive bias collected from the same patients over time via a prospective model, they do refer to data on these aspects of depression collected from eight time-since-diagnosis cohorts of PCa drawn from the first 2 years after diagnosis and thus provide some comparisons of the differences between those cohorts. Overall, there were significantly higher mean scores for the depressive symptoms of cognitive deficit than for cognitive bias during the first 2 years after diagnosis, which is a new finding in this literature and suggestive that diagnosis and analysis of depression in patients with PCa might benefit from consideration of the relative occurrence of each of these two sets of cognitive symptoms of depression rather than simply referring to the total MDD-related score on a self-report inventory.
The second major finding was the way that these two sets of cognitive symptoms of depression were associated with the total depression score on the SDS. For the total sample and those depicted in Figure 1B , depressive symptoms of cognitive bias were more powerfully associated with total depression status during Months 1 to 9 and 13 to 18. However, it is notable that the overlaps that occurred at the 10-to 12-month and 19-to 24-month time periods reflected a decrease in the relative power of the depressive symptoms of cognitive bias as much as an increase in the relative power of the depressive symptoms of cognitive deficit. There appears to be a degree of synchrony in Figure 1B , with a possible reciprocal relationship between scores for cognitive deficit and cognitive bias, which will be discussed in more detail below.
The relationship between the two sets of cognitive symptoms of depression and total depression was much clearer when the sample was split according to depression severity. For PCa patients with clinically significant depression (Figure 2A) , the depressive symptoms of cognitive bias had a much stronger association with total depression than those for cognitive deficit. By contrast, for less depressed patients ( Figure 2B) , cognitive deficit was more powerfully associated with total depression scores. There was also a difference in the nature of the association between the two sets of cognitive depression and total depression across the two depression severity subsamples. That is, although those relationships ran fairly parallel to each other during the first 18 months after diagnosis for PCa patients with less severe depression ( Figure 2B ), for patients with clinically significant depression, the association of cognitive bias gradually increased over time but the association of cognitive deficit gradually decreased over time. The latter finding is of most relevant for clinical treatment planning because it is these more severely depressed patients with PCa who will have greatest need for systematic and careful therapy, whereas the less depressed patients might benefit from less intensive treatments, such as bibliotherapy or group support meetings. According to the author of the SDS, PCa patients whose SDS score is higher than 39 require treatment planning and delivery (Zung, 1973) , and these results suggest that the association between total depression scores and the depressive symptoms of cognitive bias is stronger than that for the depressive symptoms of cognitive deficit in these more depressed PCa patients. These men would be expected to (as indicated by the relevant SDS items) feel hopeless about their future, believe that they are not useful to others and needed by them, and that their lives are empty. PCa patients who present with a strong cognitive bias toward negativity need assistance to help them alter that negative bias and develop a more optimistic perspective on their illness and its treatment. However, that therapy process may require treatment focused on cognitive deficit first.
It has been suggested that impairments in an individual's ability to focus on positive stimuli and emotions (i.e., cognitive bias) may be explained by the "resource-allocation" hypothesis. That is, when they are already somewhat sad or depressed, individuals require more cognitive effort to focus on pleasant stimuli than on negative stimuli, thus leading them to be more likely to experience the consequent negative emotions that arise from focussing on negative stimuli (Ellis & Ashbrook, 1988) . This imbalance in ability to focus on both negative and positive stimuli can result from impairment in the prefrontal cortex (PFC) activity of rational decision making, plus hyperactivation of the amygdala, which together lead to negative emotional bias in response to events (Siegle, Thompson, Carter, Steinhauer, & Thase, 2007) . Initial treatments for these alterations in PFC and amygdala activity may include pharmacological agents, such as fluoxetine (Mayberg et al., 2000) , paroxetine (Kennedy et al., 2001) , and sertraline (Drevets, GBogers, & Raichle, 2002) , which enhance sleep quality and normalize circadian rhythm, reversing the underactivation in PFC regions associated with cognitive function and helping to reduce overactivation of amygdala functions associated with emotional function. Nonpharmacological approaches for the initial stage of treatment for PCa patients with severe depression and high cognitive bias symptoms of depression could include attentional bias modification, which trains participants to attend to the position of a visually presented stimulus rather than the negative content of that visual stimulus and has been successful in reducing attentional bias toward negative stimuli and also overall depressive symptoms in a treatment versus a placebo comparison (Wells & Beevers, 2010) . In a review of pharmacological treatments and attentional training, Browning, Holmes, and Harmer (2010) concluded that the former influenced the initial deployment of attention via the amygdala toward the negative stimulus, whereas the latter influenced later attention by the PFC on the negative stimulus. Other methods of reestablishing prefrontal and amygdala balance include functional magnetic resonance imaging live feedback (for a review, see Weiskopf et al., 2004) , which has been used to teach selfcontrol of blood flow to the hippocampus and limbo-thalamic-cortical pathway (Yoo, Lee, O'Leary, Panych, & Jolesz, 2008) , amygdala, insula, and ventral striatum (Johnston, Boehm, Healy, Goebel, & Linden, 2010) ), and EEG-based visual feedback to activate those regions of the PFC that are less active in depressed states and to simultaneously reduce activity in those PFC regions that are more active in depressed individuals (Hammond, 2005 (Hammond, , 2011 .
Limitations of this study include sampling from a single treatment center in a particular nation, use of a standardized test of depression rather than a clinical interview (although there are considerable data that support the validity of the former on the latter), inclusion of a sample of older men who may have other age-related factors that contributed to their depressive status, and testing of patients at a single point in their treatment regime rather than via a prospective-designed study. However, because patients in the sample failed to report any significant correlation between most of the background factors (age, time-since-diagnosis, cancer status, and past treatment type) and SDS scores or the cognitive depression subscale scores, the latter limitation may not represent a serious potential source of error. The significant correlation between current hormone treatment and SDS was controlled for in the regression analyses. The sample was selfselected from a mail-out invitation to participate and there are no data regarding the depressive status of nonparticipants. The Zung SDS items that measure depressive symptoms of cognitive deficit and cognitive bias represent those MDD symptoms as they are defined in the Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM-5) but do not attempt to represent the wider definitions of cognitive deficit and cognitive bias that may appear in the psychological literature. Although data from measures of those entire constructs might be of interest, this investigation was purposely focused on the ways that cognitive deficit and cognitive bias manifested themselves within the overall MDD symptomatology rather than in the entire range of cognitive functioning per se. Finally, although the symptoms of MDD that were used in this study were those defined in the DSM-5, there has been some suggestion that men may experience depression differently to women and that the symptoms of irritability and risk taking may figure more largely in males' depressive symptom profiles than in females' (Innamorati et al., 2011; Rutz, von Knorring, Pihlgren, Rihmer, & Wålinder, 1995; Zierau, Bille, Rutz, & Bech, 2002) . This aspect of the measurement process for MDD might be investigated in future studies.
In conclusion, PCa patients in this sample demonstrated variability in the contributions of depressive symptoms of cognitive bias versus the depressive symptoms of cognitive deficit to total depression in discrete cohorts sampled from the first 18 months after diagnosis. Because each of these subsets of the cognitive symptoms of depression has different MDD symptomatologies, neurological pathways, and treatment requirements, application of treatments for MDD that occurs in many PCa patients may benefit from consideration of the relative incidence and severity of the depressive symptoms of cognitive bias and cognitive deficit
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